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REMINDERS

* PROPOSAL TO PUT PERMANENT RAILS IN
DETECTOR
— RAMIFICATIONS
— PROGRESS/AREAS FOR IMPROVEMENT

e HISTORY OF THERMAL BARRIER
— GENERAL PROBLEM

— KNOWN TROUBLE WITH OLD SOLUTIONS
— PROPOSED INTEGRATED SOLUTION
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B-LAYER INSTALLATION

UPDATES ON WORK IN PROGRESS

REQUIREMENTS/ NECESSITY

— LOOKING AT BEAMPIPE DESIGN WHICH DOES NOT
REQUIRE B-LAYER REMOVAL FOR MAINTENANCE

— FINITE DETECTOR LIFE-STILL A NECESSITY

ACCESS
— SHORT OPENING SCENARIO LITTLE CHANGED

CONSTRAINTS
— SPACE LIMITS-DURING ACCESS REMAIN THE SAME
— ALIGNMENT GRID INCREASED

— THERMAL BARRIER IN FORWARD SCT WILL ALLOW US
TO SUPPORT SERVICES AND A RAIL
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PERMANENT RAILS

SCT SUPPORT

PIXEL
FRAME END-PLATE R250

SERVICE RUN R115

BARREL CONE i

BEAM PIPE
SUPPORT
LOCATION

* PROPOSED TO MOUNT RAIL OFF OF FRAME END STIFFENER AND BARREL SUPPORT
CONES

e SERVICES OUT ONE SIDE

e RAILIN SCT FORWARD~ALSO PERMANENT

e SUPPORT OF SERVICES OFF OF SCT FORWARD THERMAL BARRIER (VIA RAIL)
e TRY TO INTEGRATE B-LAYER INSTALLATION WITH B-LAYER SUPPORT
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RAMIFICATION OF PROPOSAL

e SIMPLIFIES ASSEMBLY OF B-LAYER, ARGUABLY,
MAKES POSSIBLE...

* INCREASED SERVICES ON ONE SIDE OF
DETECTOR AND IN CENTER SECTION

 REQUIRES TIGHTER INTEGRATION WITH SCT
FORWARD

* NEGLECTED THERMAL BARRIER PENETRATIONS
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THERMAL BARRIER REQUIREMENTS

e THE VOLUME FOR INSTALLING THE B-LAYER IS FILLED
WITH CAVERN AIR ~ DEWPOINT OF 13 DEG C

e DETECTOR VOLUME IS ASLOW AS 15 DEG C~- THERMAL
BARRIER MUST STAND-OFF ~30 DEG C THERMAL
GRADIENT IN MINIMAL SPACE

e STRUCTURE OF THERMAL BARRIER MINIMIZED FOR XO

* NO CONDENSATION IS ALLOWED ON ANY SURFACE WITHIN
THE DETECTOR

e DESIGN REQUIRES KNOWLEDGE OF INSTALLATION AND
REMOVAL SCENARIOS, TIMES AND FAILURE MODES

THESE REQUIREMENTS LEAD TO AN ACTIVE THERMAL BARRIER REQUIRING
HEAT INPUT ON THE EXTERIOR SURFACES TO MEET BOUNDARY CONDITIONS
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THERMAL BARRIER CONSTRUCTION

TEST ARTWORK FOR CURRENT
LIMIT TESTING. LEFT SETS
HAVE EQUIVALENT RADIATION
LENGTHS. SLIGHTLY MORE
HEAT IS REQUIRED AT
PENETRATIONS AND
BOUNDARIES

TEST PROGRAM ON:
DOUBLE-SIDED AL-KAPTON
20OMICRON AL

50MICRON KAPTON

HEATER PATTERNS ETCHED
IN ONE SIDE

HEATER LAID UP
AND CO-CURED
WITH LAMINATE

DESIGN GOAL.:
1-AMP / TRACE
J U 2 TRACES / SQUARE CM

(TRACES HAVE DMM PITCH)
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HEAT LEAKS/ PENETRATIONS

NOTE: THIS IS AN EXTREMELY OLD
[LLUSTRATION. IT IS USED TO HERE
ONLY TO ILLUSTRATE A PROBLEM

IT IS NECESSARY TO SEAL AT EVERY
PENETRATION. WHERE THERE IS A
PENETRATION IT REQUIRED A RING
TO SEAL THE CYLINDERS TO.

AT EVERY SEAL IT IS NECESSARY TO
GUARANTEE THAT NO COLD GAS
LEAKS AS WELL AS PROVIDING NO
THERMALLY CONDUCTIVE PATH.
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NOMINAL “BASE-LINE” DESIGN

e THERMAL BARRIER IN THREE
PARTS (CENTRAL +
2FORWARD)

e TIED SUPPORT FINGERS
TOGETHER WITH
INSULATOR/SEAL

* POTENTIAL FOR LEAKS NEXT TO
BEAMPIPE AND B-LAYER

* NEEDS STRUCTURALLY DE-
COUPLING SEALS

THERMAL BARRIER

BARREL LAYER 2

BARREL LAYER 1
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ADDITIONAL. |

SEPTEMBER 99
MECHANICS

PROPOSAL

INTEGRATE SUPPORT RAIL INTO
THERMAL BARRIER-SOLVES
PROBLEM OF THERMAL
PENETRATIONS/INTERFACING

SUPPORT THERMAL BARRIER
FROM FRAME STIFFENER

MAKE FRAME STIFFENER INNER
WALL OF THERMAL BARRIER

PROVIDE TIE POINTS FROM
SUPPORT CONE TO EXTERIOR OF
THERMAL BARRIER TO LOCATE B-
LAYER

PROVIDE INTERFACE TO
REMAINDER OF BARREL
THERMAL BARRIER
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CHANGE OF SUPPORT

 RECOMMEND CHANGING B-
LAYER SUPPORT TO VERTICAL
PLANE

 HANG FROM UPPER RAIL, GET
ORIENTATION FROM LOWER
RAIL

 FINGERS BENEFIT IN Z-
STIFFNESS FROM Z-STIFFNESS
OF ENDPLATES

* RAIL BENEFITS FROM BENDING
STIFFNESS OF THERMAL
BARRIER

e SIMPLIFIES INTERFACE BY
AVOIDING PENETRATIONS
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DETAIL OF BARREL B INTERFACE

SEPTEMBER 99 FUA DETECTOR WIEGRATIOV

MECHANICS
E. ANDERSSEN LBNL




ATLAS PIXEL DETECTOR

PRECISE PARTS

 ENDCAP OF BARREL TB IS
TRAPPED ONLY IN Z, RADIAL
MOTION IS ALLOWED

* INTEGRATION OF THERMAL
BARRIER WITH SUPPORT
ALLOWS FOR MORE WELL
DEFINED INTERFACE WITH
EXTERNAL THERMAL BARRIER

e DUE TO SPACE CONSTRAINTS
AND INTERFACES/ SEALS,
THERMAL BARRIERS WERE
NECESSARILY ACCURATE
STRUCTURES
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DISCUSSION

SOURCES OF ERROR

Z-STIFFNESS

PRESSURE VARIATION

ASSEMBLY TOOLING NOT INCLUDED
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